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(57) Abstract 

An adhesive layer (AS) is formed between a firs! substrate (6) and a second substrate (9) and the first substrate (6) and the second 
substrate (9) arc joined to manufacture a disc (OD). Various conditions such as the temperature (T) arc controlled in accordance with the 
thickness (AD) of the adhesive layer of the manufactured optica! disc to vary the viscosity (v) of the adhesive (PP) depending on the 
respective processes. High quality optical discs can be stably manufactured and, further, the operation efficiency of a manufacturing 
apparatus can be improved. The laminated optical disc (OD) whose adhesive layer (AS) is free from voids can be stably manufactured. 
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DBO^fitli, miEiE^-S c Ittkf&ZtlT ^tel^X, ^H/n-v^ 

-ttzmmmt Lxm^zitmtmmpp*wii&e>mmv g % s mT? y 
? 2<Dm~r; n ) mutmi 7?i^iTtts M{t^j§gp 

N = a • r 1 • V/6 0 • v ( l ) 

—flijfc LT> V = 3.3gx v = 1 .6 5 g s rl = 60rpnu 

tefrt>mTtX'V>mi^ m—<vmffi6&-iB\mmtz>ztizj:-ox, m 
xf7-/#4ooti^ -t&<D±oiz, itmttssmp pomwi&c a 

20 XT7^#5 0 0T'liv A£#^&A,-?— ffcl;:M*a£-;b£n 

£St&6&tf 9 *^b^flgPP?rrt^{S!l^^>m^c7)p^^|^p-eisa| 
L^b. ^CD0$gMJ^ r 2xmffl t W^rBmMSfE^-tirT^^bm 
JIlP P £Jg^£-t2:;M3^ VXD*-?- y-?# 6 0 Otriifro ft. JggEP3<7)fH 

n**? * - 9 r$<nffiKM&i$. &<D2 5£&u< 3 jg.xm.-t z t &x $ z 0 

25 D = arl-p-V-v/ / r2-t (2) 
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a 1 lif&B[T***o 

v=a 2/T ( 3 ) 

a 2 *K T|i&**S/£ ° K-?££ e 

$;&a&x a = al • a2ftZ>t, l5S«fc«5x ^3*<##dJii:*e 
5 D = a • p • V/ r 2 • t • T ( 4 ) 

{5j£a6£L/c&x ^<DXT7^#7 0 0i:It;o ftx {£iha63£M6 0 0 

ftrr 4 *?fZmf&tt-OD*^l&Ltz'ik. &CDX-r v -?# 8 o o\zmt> 0 
Xf7y#8 0 0T'lis U— «f— "7 X^ftftJ-Tx &*JiAL 

15 CDff£D a &«!5£LTx S^fe^fc^-rJ^tJlISff * S d ££l£-r &o 
*UTx VKVtTs^r y-?# 9 0 OKitOo 

xf^#9 0 OTiix $J^£n/^#«JfLD7W^Hl*jx oZK> 
DminSDa^Dma x 1?*£**&*!!»rrSo ^*«0-Dt!)^^H 

20 n^CDtr. NOhWBrLT^f 1 0 0 OlzMtJo 

25 y y# 1 1 0 0-trlix IMlDtD a (7) MAD &3jx#>&o £ 
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WAD <h JtIB 2 N 3s &tf45*J:*K ft-r -f X ? Eii^O Dtf>HI£tf> 
V . v \ r 1' s y \ r 2' s t \ RO'P' £3£#>T. f$jE{f 

#Jx.ti\ ftf r 1. r 2(D®fcj&g£3iIELfc&l3, <&i£T- 
T &ffi IE L T3fe^fcmfltP P (Di^m v *m&-? 5i?i:LTU^o 
-82 0twlJ£r 1. r 2^>P#^ t ZffijE-f ZffiJEm^ S ctttil)-? 

m^nfc^rai^K xf7^#2ooi^^f7-/#ii oooM^i 
?fLT«i^ft?7 < - V'<v?Mm*mm-irz>z.£\z±*)^ r^m^n- 
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mmmfo o d £m&-t & d 1 &x t * 0 

HBii£BODB<7)||HS'FJi. M»xf7y#3 0 0^ M*a^t>-fr 

{C|p]JlXLs 7 < 1 2f3'; ^i^L, |#rS* 1 3 
T?iSAL;fc$W& 3 S:l$*LTx MT* V? 2 Tf^f^iaK T \z^o^mm 

J^TFK. 05s 0 6. 137s 0 8s 09^ &t*0 1 0 %#iL T. 13 

&izo^xm.w-tz>o 05K. te&ibititT 1 * xtm&mwizisi.^x, 

ft (xf7^#300) frt>U±ti> (xfy/#600) £HS£-r&- 

15 ^te^^sis3 3. mt&zntz&fo<nmmmizmft&*&ffi&izmM 

LTWt^T*f^ x^|5^{*:OD$r^^-li-S^#gP3 4 ( 
•y^#700) . 55j££ft;fcft-r ^ X* gfilijgffcO D©f^ h*£#>fctl 

fp^/s?7 ^ - ^ MiEfS-^ S c t&^lt&ftm^ S m5:MtSifiri^ 
3fcStf3 7 ( X-r 8 0 Ox # 9 0 0. #1000. #1100). 

■%&t < x * hum 3 8 . Tkvit-T ^ ? tef* «t saj&^a odb 

i&fe & #j$-r 6 2 0 0 0 & 3 o 

25 flltr. 06. 1217. 08. J&tf09&ffllN-t. — &8A£*o-tHfl 3 30) 
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fc^t, ll;mn*l$!«tJ3gPPs 2(i^T-T-i)mil^^Rr^Tfc < 

8(2*- 9li_h&tg N 1011*7^ 1112 

ft-en^ t t <^ s 0 
io ^n^^t^ijgp p ( mm? p tfo^-z ) lis ?i§t* 

ittS v£l00— lOOOOcps, W.tzW.-£ L<li 300 — 1000 

12 G mm©^^l^ 1 5 — 5 0 mm, fgizg£ t < t2> fg2 5 
— 3 5mm(7){i&: K-t7t©S^CA$:Mt-5ct9i:iT$n 

20 n^mjuts^^^^ansctii^^o 

^nteSfr-ttZo t±S^9c7)r B 1?:^J9iPP^*l!St5[^S-rSRlfr 

8£ 1 0—1 0 000 rpm N 5El3M£ L < li 3 0 0 0 — 4 0 0 0 
25 r p mt:iS3llHl$E$-li-SiSX@ ( X-T- «y ^# 5 0 0) 
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fr5&ffi<r>M£<D\BlU%Lll.. 3000~3500r p roMTMSfS L l*o 

5 itx^niHUtK^ y* i i izM#>t>ti&o ? 4 n>* l 2 £ y ? l 

3 fit' la} Ji!PPI;J^ fc-*- 1 4<w«k-oTSJSiSi^$n?>C t^JteJSv 
ii$ns 0 ^JiiPP{is 0Jfc* y* l Ui37^^l 

mztLT? y v^**ff*>n-&o *lti&?s* y* i 3^-e— ^ 

|l»10~1000cps> $ 6 I'M* t<li50~300cps WJ^i 

ffiy izm&zti&tiib\ -7 * y y?\ ffl&j:mzwt zmm\-£m& 
■z'cto t% &*)m<-rz>zttfx-£2>o o**k y << y y^&c/ift 

15 lS^T 2i«9(g;^iaJST'*»^. T 1 t T 2 fi|5)j&lg ~> T *>&^o 
ft*>\ I* — * 4<Dftt) <9 N 17-3 y-x < > at?:ffluXv 

y-r-y^ 5 <!: ^- y^-y^8(D^ »9<7)#ffl^$r^JS^LTt> 
[Rj^^jWtenSo *fcx ^-yf-^5t^-Vf-^8l: 

^iict-sct-ex mfaMj£i-&-oT:mzz>mt%.±izffiTztitzmmm 
Em*. tet>^^c7)-^te^^3 3^m»&^^-r^ia-e^So 

T-A17. HtJXig-r-^^ 1 8s /<U»*RCJfM«-/ci-ftya8P 1 9. 

25 aS^T-A2 5> ffiut#ffl«*MftJRUWS&2 6* h2 7. 

20 
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8S:a'±^iE^2 9^(ix.Tl>^o ffix ^->^-^;u 
8Hlis ±&tK6£T£tR9A*ffiflgJBA S*&A,T~-tiHzmt2£ibiSti 

10 3£«6x ±»<S9fcx*7*#-^j&*fcJRe>tiJLx iilSf-y^ 1 8 

trg^n. *^nft»b«iBPp'(jiL«x ^js§pp t-r^ ) 

20 •ti:®±lC-T-' / f (06) IIJ:-otK-t7tlliT^n5o 

€«Jx.(i\ 111 20mm©f^ X7(E>^£te N ^1 5 — 5 0 mm. H 

\zm% t < li> ^12 5 — 3 5mm©til|: K-fyjRcaT^ns. 
±36«9lift!i-0^*iS**T«rl6l< J: K*tRR*S«P 2 lX-mmixmZ 
Wo /Xl'tuXg-x--?*^ l 8**5T£1S6fc*-:^.--/*8»w|ft3& 
25 L. -t<D^T36t5 6H±36tS9«:ft!i>) ^*>-t*-ffi|SIdr**^^ 
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ffi tzntzmmpptf, ? < *?^i&miz&\izmftmx(DmMBm 

ft«ek*9 t>0— 1 Qmmftmm. MiwMlfc L < l± 0 d> <=> 2 mm ^filj* 
5 Tffifttfeftx ®l!IJf A S/|*4 0 — 7 0 tJimmmiZUZZX', 9->t 
— Zf*8 & r 2 £ 1 0 — 1 0 0 0 0 r p nu L < it r 2 & 3 0 

O 0—4 0 0 0 r p mX-m&mtKZltXT-' 4 X?&2 2*rpmir2> 0 t£ 
is, £S5L^lsUe»r 2RO*lHl$5^P^ ti^lliPP Willi 
t t3]55CT^:b&o 0U;ttfx SHPP«v^7 0 0 c p s^ 
10 (UfEP^ra t rt* 5 m%V>m&V>M$K®L r 2 li. 3000 — 3500rpm 

2ri*K< /«£^> i:^S!>-r^mJiHPP<0»A^< 4oTTS8t6> _tSt&9 

12 8^ ^-yf-^8©**x3 0(7)^22gP<O^^$:^-ro ilSf&L 
T 6 X li ±.£M 9 tf> «t> *CX* <k 0 li * tb tz m B P P & © 5 1 *H s -7 3 

20 2T*^X3 OJ'tSltfcPS6ID3 1 ^iiUTlK^I-rSo d(D&til£fflt>-C. 

5 P P n&tiUHffl f !K0>«SSSfc f£K> * m x. S c i: W X # £ o 
25 ^Jw^Iel^^T t fcv* -f X*ft2 2?:^-yf-7>23^ffiS 
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cp,frO> * U ft ti\ TStS 6 & _k*t5 9 (7) <^ilv\& £ sH ^^(^MJ^ITn 
0U*(;rW*te0>4 , 'frvS:&rt*0 1 5. 0 7 0 mm. tfx 2 1 5. 

^-iX-^ — 7^2 3<£>tf X2 4te> 0 8{C^t/c^X3 0 tRl 
fcWB8PP&IK3l*v:/-3 2^^X3 0(r|g:tt/c©5in 3 1 ^JICTI® 

23 
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j&&m<7>m^ttn (ix.ra*'7X) utotumz&^o *tz^ -rm 

iE*S 2 8 7kV±miEffi. 2 9 ©f -f x * SHttMOT&JRMU 7. ? y ? U -/ 

mm t mfrnm^mM. r s cd^?® £ <d&%hz?q ■? £ tewvtx- &&zt 

-7^ X^&2 2(0{t-^^i|cR S lRCfRS 2^rig{tT> ^V^&L 

^■r^o 3 3f3ct «9g&tf>iguttf> (Xf7^#600) 

£**x.*r-T-'< X?<£2 2(i/N"U y h 2 7 C* £:ig#SB3 4i:l^$n^ 0 

15 ^#gp3 4^{i^ -r^ x<>^2 2\zmw&*mmLx, mmmAs** 
20 * x^(*2 2<7)^ h*^# < te&tztbs ftm^wizhmw-mzmm 

2 ©lit fcliTffi^ bilt ^tl^f ^i^f ^ x?&2 2<7)fl.JU^gfl 
{3*</ci6> jlE^^7 h27i:f ^^^22(D^?:H^ * X 
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xyxttSl SH3DL-12NE) CTfA M:ooTl^I$nSo fcfi&ft& 
^3 3 6Jzfc^T N Jg^<£^R6^at« (ffilitf Dr. Schenk *±M 

5 vcdi2oc ) izjz^x, KmnmM+mmiz^K^tf&ztiZo mmm 

x *±fg LT-800 ) W<DW£.%s £ ffl I * T }g*Jl A S O fp £ D £ £ ft £ 0 

15 LTH]J!x£ft£o ^iEpTtg7J&ftl±\ /N'-7^-^?fiiE{f^-^^fiS:LT. 
— ^IS^^-frSP 3 3 £ "7 < - h*'<? 9 V h o-;i,ft|$I&fT 

?o ^wt?*nii\ s^ff-^-s d^tt, if ^ x^&ttitm 
is^tt o d b & it -r & ft £ <& w tt &w £ si c -5 o 

^2 3lCf ^ X^»2 2H7F Lfe^S^^-T^iaT^-So f 

25 *^T*5, SffiL&fT-?NH:i:> t:^4 1 <k > 

25 
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PTJik L o o ft*'^ X* U a * «b*fl*l »w ffi iE -r * C T? # S o 

C(DJ:-7{w N *ff&&n/i/<X2 4lC<i;-?T> rTt^OP^^I^P 1 (mm 
Hg) T'PX^It^Tb^S^^-^^n/iiT 1 '^ X^<*2 2<7)^#®A StZjlj 

io «Mi?:iltt4-ti:±''ts J&#JiA s *mffiitoKffltZ-& 
20 m 1 2 ?r#!^L-Clft^ L u y h ^W^«-^J0^^7*^M^X 

o 

^(SjT'x I D1-D2 I fcliWli'bO< 0 IfetRroEg&DMfc-rS 
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t a n 0 = I D 1 -D2 I /DM (5) 
5 D=o3'V-S (6) 

c ^^-r^o 

27 
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izm&&< W*-Z>Z tfrXZ 3 k<nX&2> 0 

15 MfLkofiJfflnJfigte 

20 tzfih'g.nit'r 4 XWW&\zmLXl,^Z>o 
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it # a) $g m 
i . < £ ^-oii ( 6 ) t&-<r>mM ( 9 ) ZMi&tiitTitT-' 

i7st ( OD ) ^StiS-TSftli^^^-r ^ *?Sg£M (ODB) T 
5 *ots 

W&mm ( P P ) SrK*— ROf^ZKOStR (6. 9 ) ^i:i^L^ 

(Da) *^-rzmmm (ca, as) zm^wm 

100, 300, 400, 500) ^ 
ii^^nfcgflJKDa) tligfff (D) £<DJiH>M(A 
10 D) £##£JS/?LMtfctii¥@ ( 9 0 0 ) 

mmmm. ( ad) ks-3^t. gmi«(ioo, 30 0, 

4 0 0, 5 00) «rfflffll-r«»J»^g!: (3000) W^CtM 
£.f £ PAl^-friSft-x SK&^IS (ODB) o 

15 2. b5sb^s«j (pp ) itWLMmmt&mmx'&zz t*&wif?zm 

&<D&mm 1 ^fE«tCDl££;b-£5£#;-r y * * SSBg^« (ODB) 0 

3. mm&mm (pp> im*sm&®BiT-&z>zt zm&co 
mmw, 1 ^{wfem^te^^ * * * tut^s ( o d b ) 0 

20 

4. mUmmm^mm (D) li#r^Om£^ffl (Dm i n^Da^Dm 

a x ) %i?tztmzs mummmtkiti^& \ 900) tmum^ti 

tz&mmm (Da) &til9f&im (DminSDa^Dmax) 

stWL^tti;:. tammm¥® ( 3000 ) itmmmmm (ad) 

25 izm-^^T, wimife^M&1fi^& ( 1 0 0, 300. 400, 500) 
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( O D B ) o 

5. mzmmmmttf--®: (300, 500, 500) is. m-^m^u 
5 jk ( t ) izmmzntzmmm (pp) ^m^-r^mmmm^m ( 1 0 

0 ) zmirzt&izs m&mnm&^-we. (ioo)i^ mmmmmit 
#©(3oo, 400, 5 0 0 ) w&ygm ( a s ) ommz\^o 
titefr^izmmm (pp) &0Jtrrs&«siiEiJix#&: ( 1 d 
mm&zntzmmn (pp) (t) ^buz^m- 

10 ©^rSSI ( T 1 ) T*^-r^>^#© (12) 

mn&ztitzm^m (pp) jc^A^n-t^tcta^ mm~(om^ 
um(T) x<om^ / mEL(Dm'&um. ( t 2 ) x% i&irf si&fe^MB: ( 1 

itf i x * MJ^I^B ( O D B ) o 

6. ift!£&##JMi1M8?: ( 3 0 0, 4 0 0, 500)li> ^112^—^^ 
t£ ( 6 ) <£>fg-ffi (RSI) h(DRFr^0^gfiSCig^*^J ( P P ) £ 
|g— ORjf^tfXelSSJ&g ( r 1 ) -rj^LT. ^fe»*3lSau^^>ra*W 

■tz>-mmtk ( c a ) zi&m.-* zm&m^®. ( 3 o 0 ) t, 
20 HtjSs^zKDi&ts ( 9 ) *wmmtk (ca) o^gpt^t-^ck^c 

f£f£— ( 6 ) \zB.te£t>-& Z>nte£t>-£^& (400) 

mmte&frztitz&—wftzi<Dgktfi (6, 9 ) t:mr.<Dm'&<nmz 
mm ( r 2 ) X'-mzmnmtx, mtfmvtfix ( c a > *mmj£co¥-'& 
{ittct ^j3Sfl^faKM5£LT, gin a s ) *Mf$.-tz>mm^&( 5 

25 0 0) t^Wi'^-.b^^ti-^IS^^SaH^l^^tB®^^^-^ 
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^^c-r-' 4 X * ( O D B ) o 

7. But2M®^(-miie^m (ca> *m—v>m , fcm\t) ( p ) t-ps^i 

LT, Huia^Jf (AS) <^^SrS5IH^— O^^S&eafi^Jw®*!) 

5 sussing;: ( 3 o ) & s - 1 zt&wit-tz m&nmmme mizmm 

<Di&£*)-tt&1t J 7 t 4 X * Stig^S (ODB )o 

8. tammzMsntzmmmA s &kk:s5— ^mj&Raia (pi) t?p£3i 
u^-^s b^is^— <z)sts ( 6 ) i: mmm 2 ©sts ( 9 ) 

10 «r».iEtfc«c»»*Ji (as) *m&mzmtzitxm$',—j5LV&- 

(6, 9 ; 2 2 ) «rep^WI^^$-fr-C^-itJ6*-r«iEit46^© 

(600 *^zct*&m£i-zm&<Dm.mm7miztd.m<D&&ii> 
itM?< xtrntrnw (odb) o 

15 9. mam— 7k&mr.<Dmifa (6, 9 ; 2 2 ) te> ( h ) 

p[fd{Sihi6^© ( 6 0 0 ; 2 4 ) ti\ §£tjl— S^^-OfttS (6.9) 

t^Mfy (39) £*>2*wu KS§ttfyo*n-en«: 

20 |^«l^('iS^fRl{-^^bT|^m-SCFm-<7)^ (6. 9 ) ©Igi*M> 
^tH*?**-?' y x * tSBtf-gg ( O D B ) o 

10. fiiE^iti6#^ (#6 00, 600)1^ mzmBMstitzmmm 
25 a snmmm— jkztm~<Dm& (6, 9 ) ( h > m&z&itz 

31 



WO 97/40494 



PCT/JP97/01345 



m&*MW. (ODB)„ 

1 1. mtd&frtfiizmtztitz&nm (as) omw-^mtn^xi&m 

it^r < x ^ igj&i&B ( O D B ) o 

1 2. ^lii{Slh^$n/cS-&?>*m-CO^ (22) <£>5fl#tfjf::Jg*-£ 

io titzi&fr*&:A,x-, mfo±tf>zntzm-R&n-v>&wi (22) 

-T^O^|^<'R«9R*ih^lS ( 2 8, 2 9) £%-T £ C t *&Wit "f 
^(OjigH^S^lwIHic^te^*)*^*"^^ ^^Wafi^B (ODB) 0 

13. BtjfeftJP^& (3000) 

15 AD = or • p • V/r 2 • t • T 

ADteUffffi/lI?^ ateffr?£o&8u plifg-tf^ltk VUi^^n 

(Dpfx'&um. izm^xmmmmm^^. ooo, 400, 500) 

20 4 X*M^i£S ( ODB) o 

1 4. < £: feSS— ( 6 ) t^-com^ ( 9 ) T ft 

-r-rX? (OD) ^^i-Ste^t)^*^ ^ 7,^iajt*feT?*o-Cx 

( P P ) &i£f6— &U f S&HO>&tR (6. 9 ) OMlwJfe^LTx 
25 Rlit(7)0S(Da)^t5ifI(CA, AS) Wn^f'^. 
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(#100, #200, #300. #400, # 5 0 0 ) 

am-&zntz&mmm (do t nmmmmm ( d j tvmmm ( a 

D) Mt^^f 7^(#900) ^ 

i%m%%. ( ad ) i:s-ts^T> mmmmti ( # 1 o o, #200, # 

5 300, #400, #5 00 ) &Wtt(#I OQ(K 3000) t^X 
1 5 . iltjfE e m^M® ( D ) \$mfe<»m-&mm (Dm i n ^ D a ^ D 

max) tmz^ mtzmmmtfuti^ v (#900) u:*,^ 
10 x, ffimmiztstitzmmmm (Da) a*i»^gB ( Dm i n ^d a ^ 
Dm a x ) fyX'&z>tmmztitzt£iz s BmmM^7-yf (#100 
0 ) iz&^x, mzmmm cad ) irsd^Xv (#100, 

#200. #30 0. #400, # 5 0 0 ) £t)3$|-rs Zt^^t-T 

15 

16. HfllEJ&#3m*liX-r ( # 3 0 0, #4 0 0, #500) liv 
m-m-<nrfxJ£Ul£ (T) I3li=3l£ft/c&#£ij (PP) Sr^lTS,!:* 

mmmmmifi*7-v7 ( #3 0 0, #400, #500 i:^ot 
m&mm (as) ^^{^^n^^ofcig#^j (pp) ^nuixi-^^ 
20 m-r^mmM^m^y^ (# 1 00, #200) 

(#100, #200) ii> i^iEiJix^n/cjg^j ( pp ) 
zsm-nrnfeufe ( t ) £ ^it^m-w^j^ ( t 1 ) -at;®-r£ 

25 (T) efc J^5 1 »lH<7)3rSiBS ( T 2 ) T% . RfcSf y ~f 
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17. m^mnm-^^y-f ( #3 0 0, #400, #500 

5 saea*— easts ( 6 ) com-m (rsd ±<7)^^^^{4hi-^* 

IJ(PP) fetg" (Dffi'fcOlEimmjg. ( r 1 ) T'i^lt, ^Sffi^Sffil^ 

^^sfTis^w-r^^^wx ( ca ) z^&c-rzmvimrt^ -y ■/ < # 3 0 

0 ) ts 

mwm-nmu (9) ^«(ca) oft^^-r^ck 

10 W&~V>Wfo ( 6 ) fcSta^t5ii:Sm*a^t^H±x-T- ^7 (#400) 

ism^^-^^nTcm— s^z: <^)ii (6. 9 ) £m-<7>f?T^tf>{H]$i; 
r 2) X'—mzm&znT, mzmvtftK (ca) ^i^bit^^^^ 
iot\-mfft?5foizmmLT, mmm (as) •kwtm.-tzm&^v 
y (#500) i:$rwr^ci:^#^hi-^ii^c7)«gami 4^{zie«c 
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